Project Goal
• To develop high temperature gas sensors for use in advanced power generation systems.
• Two technologies being developed -3-D nanoporous silica optical fibers -Sapphire photonic crystal fibers
Review of Ordered Holey Fiber Structures
"Tube Stack and Draw" method has been used to produce a variety of ordered hole fibers including photonic band gap fibers and average index fibers.
Holey fibers are optical fibers which have been fabricated such that the drawn fiber contains a series of air holes. The presence of the air holes confines the light within the fiber. Concept was to make the holes in the fiber run perpendicular to the optical axis (instead of parallel to it as in previously demonstrated fibers) to increase the gas sensing response time of the fibers.
Stochastic Holey Fiber Development
Two types of porous fibers were designed and fabricated:
1. Stochastic porosity cladding/solid core 2. Stochastic porosity ordered hole fiber:
The porous structure is made of nano-scale pores throughout the fiber, pores are randomly oriented and three dimensionally interconnected.
Fiber Characterization
• Optical and SEM micrograph of the stochastic porosity solid core fiber Response Time Improvement
The response time of the fiber on the order of a second. This is an improvement of approximately 1000-10,000 times when compared to random hole or ordered hole fibers published data.
Current Project
• Project Authorization Number issued January, 2012
• Two main thrust areas Harrington, and D. M. Harris, eds., SPIE 2396 , 60-70 (1995 .
• Fiber Protection Currently no commercially available high temperature cladding for sapphire
• 7-rod structure surrounding a single rod of single crystal sapphire. The air (blue) region is set to n = 1.0 and sapphire (grey) (α-Al 2 O 3 ) is set to n = 1.74618
• First sapphire photonic crystal fiber produced  70µm diameter single crystal sapphire rods that were 15cm in length (zdirection)
Sapphire photonic crystal -wanted to make this structure
